Strain and sex differences in the cardiopulmonary adaptation of rats to high altitude.
On chronic exposure to hypoxia, the commercially available Hilltop (H) strain of male Sprague-Dawley rats develops severe pulmonary hypertension, right ventricular hypertrophy (RVH), and polycythemia. These signs of chronic mountain sickness are associated with a high mortality rate. In contrast, the Madison (M) strain of Sprague-Dawley rats remains healthy with significantly less severe cardiopulmonary and hematological responses. Breeding experiments under locally controlled conditions were undertaken to determine if the differences between the two strains were genetically determined and to look for possible sex differences. Following 30 to 50 days exposure to a simulated altitude of 18,000 ft, the first generation of male H rats exhibited a higher right ventricular peak systolic pressure (RVPP), a more pronounced RVH, and a greater degree of polycythemia than the male M rats. The H rats had a mortality rate of 40% in contrast to a rate of 0% in the male M rats. The first generation of female H rats also developed a higher RVPP, a greater RVH, and more severe polycythemia than that in the female M rats. There were no differences in RVPP or RVH between the males and females of either strain. Females of both strains tolerated the hypoxic exposure with a 0% mortality rate. The data suggest that the differences between the males of H and M strains in their cardiopulmonary and hematological responses and in their susceptibilities to chronic hypoxia are genetic in nature. They further suggest that the female resistance to hypoxia is not due to milder cardiopulmonary responses. Perhaps female rats tolerate RVH better than male rats, at least of the H strain.